Enhanced bleomycin-mediated damage of DNA opposite charged nicks. A model for bleomycin-directed double strand scission of DNA.
The anticancer drug, bleomycin, causes both single and double strand scission of duplex DNA in vitro, with double strand scission occurring in excess of that expected from the random accumulation of single strand nicks. The mechanism of the preferential double strand scission of DNA by bleomycin has been investigated through the synthesis of a series of double hairpin and linear oligonucleotides designed to contain a single nick-like structure at a defined site to serve as models of bleomycin-damaged duplex DNA. The 3' and/or 5' hydroxyls flanking the nick have been phosphorylated to model the increased negative charge at a bleomycin-generated nick. The ability of bleomycin to cleave the intact strand opposite the nick was then determined by autoradiography. The results demonstrate that phosphorylation at either the 3' or 5' hydroxyl, and especially when both sites are phosphorylated, strongly enhances selective cleavage by bleomycin of the opposite strand. These experiments indicate that bleomycin-mediated double strand scission is a form of self-potentiation in which the high affinity of bleomycin for the initially generated nicked sites leads to a greatly enhanced probability of scission of the strand opposite those sites.